Sterol regulatory element-binding protein-1c is responsible for cholesterol regulation of ileal bile acid-binding protein gene in vivo. Possible involvement of liver-X-receptor.
Ileal bile acid-binding protein (I-BABP) is a cytosolic protein that binds bile acid (BA) specifically. In the ileum, it is thought to be implied in their enterohepatic circulation. Because the fecal excretion of BA represents the main physiological way of elimination for cholesterol (CS), the I-BABP gene could have a major function in CS homeostasis. Therefore, the I-BABP gene expression might be controlled by CS. I-BABP mRNA levels were significatively increased when the human enterocyte-like CaCo-2 cells were CS-deprived and repressed when CS were added to the medium. A highly conserved sterol regularory element-like sequence (SRE) and a putative GC box were found in human I-BABP gene promoter. Different constructs of human I-BABP promoter, cloned upstream of a chloramphenicol acetyltransferase (CAT) reporter gene, have been used in transfections studies. CAT activity of the wild type promoter was increased in presence of CS-deprived medium, and conversely, decreased by a CS-supplemented medium. The inductive effect of CS depletion was fully abolished when the putative SRE sequence and/or GC box were mutated or deleted. Co-transfections experiments with the mature isoforms of human sterol responsive element-binding proteins (SREBPs) and Sp1 demonstrate that the CS-mediated regulation of I-BABP gene was dependent of these transcriptional factors. Paradoxically, mice subjected to a standard chow supplemented with 2% CS for 14 days exhibited a significant rise in both I-BABP and SREBP1c mRNA levels. We show that in vivo, this up-regulation could be explained by a recently described regulatory pathway involving a positive regulation of SREBP1c by liver-X-receptor following a high CS diet.